In recent years, Europe has experienced a marked increase in refugees and asylum seekers from countries ravaged by war and riots. Most of these refugees handle the resettlement well, but as a group they have a high prevalence of mental health problems when compared with both the host populations and other immigrant groups (1) . This may be linked to stressful events before flight, such as torture and other war-related trauma, and stress during the flight itself (2) .
According to the United Nations convention against torture, torture comprises intentionally inflicted severe pain or suffering, physical or mental. The inflictor is acting in an official capacity and has the purpose of obtaining information or a confession through punishing, threatening, coercing, intimidating, or discriminating (3) . The prevalence of torture experience among refugees varies from 5% to 57% in different studies, depending on the country of origin and where the studies are conducted, namely primary care or specialized health care (4) .
In a Danish study, 13% of participants who reported having been exposed to torture were referred for a forensic dental examination because of oral health problems, but the authors admit that this group was highly selected (5) . Survivors of torture often present with oral pain, missing teeth, and need for dental treatment (6, 7) , and restoring oral conditions may be an important part of the total rehabilitation process, especially when the torture has directly involved the teeth (7, 8) .
Several aspects of the dental visit resemble the torture situation. The patients may feel tied to the dental chair and are literally underneath health personnel in white coats administering sharp, metallic instruments with strong resemblances to torture devices. Bright light directed towards the face may reactivate memories of the interrogations and provoke loss of control, and victims of water torture may react strongly to exposure to water in the oral cavity. Thus, it is reasonable to expect victims of torture to experience a certain degree of anxiety in conjunction with dental visits because this may trigger previous torture experiences (6, 9) .
Prior research has shown that victims of sexual abuse may be at increased risk of developing dental anxiety (10) . A few studies have also pointed to a correlation between dental anxiety and post-traumatic stress disorder (PTSD) (11) . Post-traumatic stress disorder and PTSD symptoms correlate positively with torture and other war-related trauma (12) , with the main symptoms being increased arousal and reactive symptoms, avoidance behaviour, negative thoughts and feelings, and reexperiencing the trauma through flashbacks and nightmares (13) .
Despite the high motivation to have their smile and oral function restored (8) , many torture survivors in rehabilitation centres report high levels of dental anxiety (6, 7, 9) . However, to our knowledge, the relationship has not been systematically explored.
The aims of the study were: (i) to determine the prevalence of torture experiences directed against the mouth or teeth in a current refugee population; (ii) to test the hypothesis that refugees with torture experience are more prone to dental anxiety than non-tortured individuals in the same refugee population; and (iii) to explore the relationship between symptoms of PTSD, torture experience, and dental anxiety.
Material and methods
To recruit relevant participants, individuals with refugee status in Norway -both resettlement-refugees and asylum seekers granted permanent residency -were invited to participate in the study. On arrival in Norway, the Norwegian Directorate of Immigration (UDI) distributes all refugees randomly to reception centres throughout the country, in which they are required to stay in order to receive financial support while awaiting permanent resettlement in municipalities (14) . Individuals residing in the eight major reception centres in the eastern part of Norway were invited to participate in the study.
First of all, we needed to calculate the sample size required to determine the difference in dental anxiety between torture victims in our refugee population and a comparable general population. For comparison, ASTRØM et al. (15) found the Dental Anxiety Scale (DAS) mean score to be 8.7 (SD = 3.7) in a population of 1509, 25-yrold Norwegians. Given a significance level of 5%, a power of 90%, and a least clinical relevant difference of two units, we calculated a need for 37 participants with torture experience. Based on a 20%-25% prevalence of torture experience (16), we aimed to recruit 150-200 refugees.
Data collection took place between 17 December 2013 and 3 June 2015. All adult residents who originated from countries known to practice torture (17) were invited to participate. The exclusion criteria were as follows: (i) age ≤18 yr (because of the systematic enrollment of this group in the Norwegian public oral health system); and (ii) not fluent in any of the five most common languages among current refugees in Norway (Arabic, Sorani, Tigrinya, Amharic, Somali), Norwegian, or English. The Norwegian Ethics Committee approved the consent form, and professional translations were made to all relevant languages. Participants received invitations, including the consent form, from employees at the reception centres at least 1 week before data were collected. Interpreters were available for illiterate participants. Data were collected on days when refugees had no planned activities outside the reception centres, and of the present invitees, only four declined to participate. In total, 173 refugees provided written informed consent to take part in the study.
Data collection included an oral examination followed by the verbally administered questionnaires, all performed by the first author who is a trained dentist, and with attending interpreters. All questions were read aloud and registered by the interviewer. The interpreters used written professional translations (18) of the interview guide to ensure equality in the translation process.
Oral examinations were conducted according to the methods described by SINGH et al. (6) . The dentist used a penlight and headlight, a disposable mouth mirror, disposable gloves, and sterile gauze to inspect the mouth. Intraoral photographs were taken for documentation. Radiographs were not available.
Measures
The sociodemographic variables recorded were age, gender, educational level (university level/lower), country of birth, preferred language to discuss health issues and the time since arrival in Norway.
The utilization of dental services was measured by asking, 'Have you ever visited a dentist?' (yes/no). If yes, 'When and where was your last dental visit?' Selfperceived oral health was explored based on two questions: 'Are you satisfied with your own teeth?' (yes/no); and 'Do you think you have any untreated dental conditions?' (yes/no).
An objective oral treatment need was registered if a participant had either visible tooth decay [defined according to SINGH et al. (6) as ≥0.5 mm of tooth structure loss at the enamel surface and brown coloration of the cavity walls], active periodontitis (mobile teeth combined with visible plaque or calculus), oral pathology, or dentures in need of repair.
Torture experience and PTSD symptoms were assessed according to the trauma section of the Harvard Trauma Questionnaire Revised Part 4 (HTQ-R) (19) , an instrument that has been translated to most languages spoken by the participants. The cut-off for PTSD as a psychiatric disorder is usually set at 40, whereas a sum score of ≥32 indicates the presence of PTSD symptoms (19) .
After answering the HTQ-R, the participants were asked, 'Have you been exposed to torture?' (yes/no). If yes, the participants were asked, 'Have you experienced torture directed towards the (i) face (ii) mouth (iii) or teeth?' (yes/no). If no, the participants were asked, 'Have you been exposed to other systematic abuse?' (yes/no).
Dental anxiety was measured using the Modified Dental Anxiety Scale (MDAS) (20) , which consists of five questions: 'If you went to the dentist tomorrow, how would you feel?'; 'If you were sitting in the waiting room, waiting for treatment, how would you feel?'; 'If you were about to have a tooth drilled, how would you feel?'; 'If you were about to have your teeth scaled and polished, how would you feel?'; and 'If you were about to have a local anaesthetic injection in your gum, above an upper back tooth, how would you feel?'. The response alternatives ranged from 'not anxious' (score = 1) to extremely anxious (score = 5). The cut-off was set at ≥15 for dental anxiety and as ≥19 for being very dentally anxious, as described by HUMPHRIS et al. (20) .
Analysis
Intra-examiner agreement was tested by examining patients at the Dental Faculty in Oslo at their first and second appointments, before they received dental treatment. For decayed, missing, and filled teeth (DMFT) Cohen's kappa was 0.91. Inter-examiner reliability of the examiner had previously been tested for a study comparing manual and electric toothbrushes (21) .
Statistical analyses were performed using SPSS 24.0 (IBM, Chicago, IL, USA). The differences between groups were tested using Pearson's chi-square test or Fisher's exact test for categorical variables and the unpaired t-test, MannWhitney U-test, or Kruskal-Wallis H-test for continuous variables. The associations between torture experience and high levels of dental anxiety were studied in logistic regression models with adjustment for gender, age, education, and the need for dental treatment. The assumptions for logistic regression models were checked and adequately met. The Hosmer-Lemeshow test indicated no evidence of poor fit (P = 0.77 for torture experience and P = 0.44 for torture experience and PTSD symptoms).
Ethics
To avoid re-traumatizing vulnerable participants, sharp instruments were not used during screening. Following both the dental screening and the interview, there was time for questions and reflections from the participants. The researcher was also available for telephone consultations in retrospect. The participants were informed of any pathology found, and when in need of immediate or emergency oral treatment, they were referred to a dentist. Participants with torture experiences and dental treatment need, or other participants with high levels of dental anxiety, were offered free consultations and dental treatment by specialized teams consisting of dental health personnel and psychologists. The participants were also asked if they needed to speak to a professional health or social worker about their traumatic experiences not related to dental visits, and this was followed by referral to the public health nurse for follow-up.
The Norwegian Directorate of Immigration (UDI) and the Norwegian Ethics Committee approved the project (2013/1080/REK South-East A).
Results
The 173 participants originated from 13 different countries although the majority were from Eritrea (62), Syria (42), and Somalia (31). The mean time of residence in Norway was 2.2 yr (median 1.0 yr). In total, 67% were men and 47% had been exposed to torture. Thirty-eight percent of the participants had received dental treatment after arriving in Norway. Table 1 shows the torture experience in relation to gender, age, education, dental treatment experience, and subjective and objective oral health measures.
Of the male participants, 52% reported torture experiences, including sexual torture, compared with 37% of the women. In addition, among the women reporting no torture experience, 31% reported sexual abuse in situations not defined as torture. Torture prevalence was especially high in refugees from Eritrea (55%), with several participants expressing unsolicited information regarding imprisonment. In torture survivors, 62% (n = 50) had experienced torture against their face, 35% (n = 28) against their mouth, and 23% (n = 19) against their teeth.
Among participants reporting torture, 53.1% showed symptoms of PTSD (HTQ-R-sum ≥ 32), compared with 20.7% of other participants (P = 0.001). Mean (AESD) HTQ-R sum scores were 34.3 (AE 12.0) and 24.8 (AE 8.0), respectively (P = 0.001). Table 2 lists the 16 PTSD symptoms in the HTQ-R and shows the prevalence of symptoms during the previous week among refugees with and without torture experience.
In refugees presenting with high levels of dental anxiety (MDAS ≥ 19), the HTQ-R mean (AE SD) was 39.9 (AE 14.9) compared with 28.5 in other refugees (P = 0.001). Table 3 shows the MDAS mean score and the levels of dental anxiety in relation to torture experience and PTSD symptoms in all participants. The percentage with dental anxiety was significantly higher in participants with both torture experience and PTSD symptoms compared with other participants.
In refugees with dental treatment-experience after arriving in Norway, the median MDAS score was 11 (n = 31) in torture survivors compared with 7 (n = 35) in other refugees (P = 0.025, Mann-Whitney U-test). The boxplot in Fig. 1 displays the MDAS sum scores in relation to torture experiences (no torture experience, torture not involving teeth, and torture against teeth) in participants who had dental treatment experiences after their flight compared with those who had not. Table 4 presents logistic regression models for the association between high levels of dental anxiety (MDAS ≥ 19) and torture experience, in the presence or absence of PTSD symptoms. When adjusting for gender, age, education, and self-perceived dental Table 1 Torture experience in relation to demographics, dental treatment experience, and oral health treatment need, the odds of being highly dentally anxious was 6.1 times higher in refugees with torture experience (P = 0.026) and 9.3 times higher in torture victims with PTSD symptoms (P = 0.005).
Discussion
This study examined torture experiences, PTSD symptoms, and dental anxiety in refugees in Norway and supports the hypothesis that torture victims are more prone to dental anxiety. Although most refugees have suffered from psychological trauma to some extent, PTSD symptoms are significantly more prevalent in refugees with torture experiences. Dental anxiety is more prevalent in refugees suffering from PTSD symptoms, and when controlling for sociodemographic characteristics and self-perceived dental treatment need, refugees with torture experiences are six times more likely to be highly dentally anxious than other refugees. In the current refugee population, 47% reported torture. By comparison, a systematic review and meta-analysis of 84 surveys on populations exposed to mass conflict and displacement reported experiences of torture in 21% of the participants (22) . The high prevalence of torture reported in the present study may be explained by the selective inclusion of refugees from countries known to practice torture because the aim of this study was not to measure torture prevalence in total but rather to include torture survivors in the study group.
The prevalence of torture against the mouth and teeth was 35% and 23%, respectively. ARGE et al. (5) found that among torture survivors who were referred to clinical forensic examinations, 13.2% needed supplementary odontological examinations, which corroborates the findings of another study reporting torture against teeth in 14% of torture survivors (23) . The differences in results between these studies and the present study may be a result of the heterogeneity of the refugee populations. In addition, in the present study, the memories might be relatively new in the participants' minds as they had just undergone oral screening and were interviewed by a dentist. There is also the question of definition. Torture survivors were asked if they had experienced 'torture involving their teeth'. Some may have defined water torture and oral sexual torture as 'involving teeth', whereas others may not. In the study of DANNESKIOLD-SAMSØE et al. (23) , 38% of the torture victims reported water torture and 19% reported sexual torture. Our theory was that all types of torture involving the mouth or teeth would increase the survivors' risk of developing dental anxiety.
The report of dental treatment need by participants with torture experiences were consistent with those of the dentist, whereas the participants with no torture experiences seemed to under-report their treatment need. This may be associated with level of education because more participants with education at university level reported torture experiences. Other studies suggest that immigrants and asylum seekers with an academic degree more often report the need for dental treatment (24) . The overall need for oral treatment in the current refugee population was high, with visible carious lesions in 89% (25) . The oral treatment need among torture survivors (84%) corroborates the results from a US study in which 76% of torture survivors had untreated cavities and 90% required immediate dental care (6) .
Over half of the torture survivors had symptoms of PTSD compared with 21% of other participants. In a systematic review, STEEL et al. (22) found the prevalence of PTSD in conflict-affected populations to range from 13% to 25% and reported that torture was significantly associated with PTSD.
Among torture survivors, the most prevalent PTSD symptoms were avoiding thoughts and feelings or activities that would remind the individual of traumatic and hurtful events and re-experiencing symptoms. This fits well with the results from a dental anxiety study in which 41% of the subjects with high dental anxiety displayed avoidance behaviour and 43% had symptoms of re-experiencing traumatic events (11) . DE JONGH et al. (11) found that severe dental anxiety has many characteristics similar to PTSD and its onset is often triggered by one or more traumatic incidents that are often, but not always, related to dental trauma. Thus, it is reasonable to assume that a torture survivor with PTSD symptoms will be more susceptible to triggers during a dental treatment situation and be more prone to develop dental anxiety. In a Finnish pilot study (24) , 56% of asylum seekers claimed to be afraid of visiting a dentist and 44% reported terrifying experiences at dental offices in Finland. Both dental fear and mental stress were more common among asylum seekers than among immigrants in the study group (24) . SINGH et al. (6) state that 'individuals who have been tortured are often fearful, anxious and panicked when placed in a prone position, and sharp dental objects may trigger recollection of torture'. The overall mean MDAS score in torture survivors was 9.3, not significantly higher than for other refugees. The mean MDAS score in a representative UK sample was found to be 10.65 (26) . The MDAS scores in the present study are quite low in comparison. Several of the interviewees reported that their difficult life situation and the amount of oral pain suppressed any thoughts about being afraid of dental treatment. Because of the massive need for dental treatment in the study group, the high motivation to receive dental treatment may have overruled dental anxiety. Another consideration is that only one-third of the refugees had visited a dentist after experiencing traumatic or hurtful events and that this group expressed significantly more dental anxiety than those who had not seen a dentist. This may indicate that the dental visit triggered psychological reactions and the latter group's view on the matter might change after re-experiencing the dental treatment situation.
The number of participants with torture experience involving the mouth or teeth was too small to determine statistically whether this group is more dentally anxious than other torture survivors. However, the results suggest that refugees with dental treatment experience after their flight are more prone to dental anxiety if they have been exposed to torture against their teeth. In a clinical context, this highlights the need for knowledge and adequate psychological consideration from dentists who treat refugees.
When we controlled for gender, age, education, and self-perceived dental treatment need, the odds of having high levels of dental anxiety were 6.1 times higher in torture survivors and 9.3 times higher in torture survivors with PTSD symptoms. This fits well with the finding of DE JONGH et al. (11) , that being a victim of a violent crime increased the risk of being dentally anxious by 5.6 times. Research on who are most susceptible to post-traumatic distress after torture points to a lack of social support, the number of times detained for political reasons, strong religiousness, and female gender (27) . In agreement with the Table 3 Comparison of the Modified Dental Anxiety Scale (MDAS) mean sum score, the percentage of refugees with dental anxiety (MDAS ≥ 15), and the percentage of refugees with high levels of dental anxiety (MDAS ≥ 19) in those with or without torture experience, post-traumatic stress disorder (PTSD) symptoms, and the combination of torture experience and PTSD symptoms Dental anxiety in torture survivors present findings, female refugees appear to be at a greater risk of sexual abuse (28) , which is a known risk factor for dental anxiety, especially when the abuse involved oral penetration (10) . Some limitations should be acknowledged. The measurements of torture experience, PTSD symptoms, and dental anxiety are based on a self-reporting process, which makes it subject to recall bias. Although the question concerning torture experience was linked to the Harvard Trauma Questionnaire, as in most of the surveys reviewed by STEEL et al. (22) , there is always the possibility of different personal interpretations of the term. There may also be problems with the cultural specificity in the measures, and all results must be viewed in the light of linguistic challenges. It was not feasible to have all inventories back-translated to all languages. However, to ensure equality, all questions were asked orally with attending interpreters, which made it possible to include illiterate participants.
There are multiple pathways to both dental anxiety and PTSD, and many aspects of possible comorbidity are not identified. Many participants mentioned postmigration stressors, such as separation from family, social and economic strain, and feelings of insecurity, but this was not measured systematically or included in our analyses.
The cross-sectional nature of the study is a limitation as it will not allow us to distinguish whether the dental anxiety appeared before or after the torture experiences or whether or not there was a causal relationship between the traumatic experiences and the PTSD symptoms and/or the dental anxiety. Nevertheless, it is highly unlikely that dental anxiety has a causal influence on who are or are not victims of torture.
The major strengths were the high participation rate and the representativeness of the study. Interviews and screening were performed at the refugees' residence, and the assessments were made in a neutral context that was temporally and physically distinct from triggers that could elicit anxiety. The sample was representative of current refugees in Norway from countries known to practice torture, as refugees are distributed randomly to reception centres throughout the country (14) . Some may argue that the heterogeneity of the refugee populations over time affects the generalizability. However, according to Amnesty International (17), every third country practices torture, and the use of torture worldwide seems to be increasing. To our knowledge, this is the first study to compare dental anxiety in torture survivors with non-tortured individuals from the same population. The sample size was sufficient, and the probability of inter-examiner variation was low. Furthermore, undergoing a dental screening before the interviews gave the participants time to gain confidence in the researcher, which may have facilitated answering some of the psychologically demanding questions. Studies have also found that traumatic events are more likely to be reported to health-care personnel when a professional interpreter is present (29) .
In conclusion, a high number of the current refugees reported torture experiences. The prevalence of torture against the mouth and teeth was 35% and 23%, respectively. In refugee women claiming no torture experience, 31% reported sexual abuse. To avoid psychological re-traumatization, health personnel, including dentists, must consider this when providing health care to refugees. The hypothesis that tortured refugees are more prone to dental anxiety is supported. Although dental anxiety may not be a major issue for the refugee population as a whole, some traumatized individuals are extremely anxious. Torture survivors report a significantly larger number of symptoms of PTSD, and dental anxiety shows a higher prevalence in refugees suffering from PTSD symptoms than in refugees who do not. Oral health professionals should be aware of this and be attentive when they meet refugee patients with evident dental anxiety. In addition, the following questions arise. Will this patient conceal other psychological issues that have not been addressed? Does this patient receive proper mental and physical health care? The patient may have PTSD and/or be a torture victim. Is there a need for a further referral?
